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(57) ABSTRACT

A leg actuator mechanism, a method of manufacturing the
leg actuator mechanism, and a doll implementing a leg
actuator mechanism is provided. The leg actuator includes
an upper leg mechanism comprising a hip end and an
opposing knee end. The leg actuator also includes a lower
leg mechanism comprising a first end and an opposing
second end, wherein the first end of the lower leg portion is
operably coupled to the knee end of the upper leg portion.
The leg actuator further includes a follower mechanism. The
follower mechanism includes a mounting defining a fol-
lower pathway configured to receive a follower joint. The
follower mechanism also includes an upper follower con-
nector and a lower follower connector. The follower mecha-
nism moves at least one of the upper leg mechanism or the
lower leg mechanism when activated.
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1
DOLL BODY MOTION ACCESSORY FOR
RECREATIONAL VEHICLES

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of U.S. patent
application Ser. No. 16/947,346, filed Jul. 29, 2020, which
application is further a continuation of U.S. patent applica-
tion Ser. No. 16/589,909, filed Oct. 1, 2019, and claims the
benefit of U.S. Provisional Application No. 62/739,681, filed
Oct. 1, 2018, which applications are hereby incorporated by
reference in their entirety.

TECHNOLOGICAL FIELD

An example embodiment relates generally to toys for
children. Specifically, dolls (humanoid or animal) and rec-
reational vehicles. More particular, the invention relates to
accessories that latch dolls to the above mentioned recre-
ational vehicles for children.

BACKGROUND

Children play with dolls based upon their imagination.
Doll accessories are created to enhance the interactive play
between children and their dolls. Doll accessories created for
recreational vehicles expand the interactive play between
children and their dolls, allowing both the child and the doll
to ride the recreational vehicle. Majority of doll accessories
for recreational vehicles only allow the motionless body of
the doll to be transported along with the child, by means of
the recreational vehicle. Through applied effort, ingenuity,
and innovation, many of these identified problems have been
solved by developing solutions that are included in embodi-
ments of the present disclosure, many examples of which are
described in detail herein.

BRIEF SUMMARY

The following presents a simplified summary in order to
provide a basic understanding of some aspects of the present
disclosure. This summary is not an extensive overview and
is intended to neither identify key or critical elements nor
delineate the scope of such elements. Its purpose is to
present some concepts of the described features in a sim-
plified form as a prelude to the more detailed description that
is presented later.

The present disclosure comprises of a novel leg actuator
mechanism accessory for children recreational vehicles that
would enable bodily motions of dolls while being trans-
ported by the above-mentioned recreational vehicles. In an
example embodiment, a leg actuator mechanism is provided.
The leg actuator mechanism includes an upper leg mecha-
nism including a hip end and an opposing knee end. The leg
actuator mechanism also includes a lower leg mechanism
including a first end and an opposing second end. The first
end of the lower leg portion is operably coupled to the knee
end of the upper leg portion. The leg actuator mechanism
also includes a follower mechanism. The follower mecha-
nism of the leg actuator mechanism includes a mounting
defining a follower pathway configured to receive a follower
joint. The follower mechanism of the leg actuator mecha-
nism also includes an upper follower connector. The upper
follower connector is attached at a first upper follower end
to the follower joint and to the upper leg portion at a second
upper follower end and the upper follower connector is
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attached to the upper leg portion between the hip end and the
knee end The follower mechanism of the leg actuator
mechanism further includes a lower follower connector. The
lower follower connector is attached at a first lower follower
end to the follower joint and to the lower leg portion at a
second lower follower end and the lower follower connector
is attached to the lower leg portion between the first end of
the lower leg portion and the second end of the lower leg
portion. The follower mechanism is configured to move at
least one of the upper leg mechanism or the lower leg
mechanism when activated.

In some embodiments, the follower mechanism is con-
figured to move the upper leg mechanism and the lower leg
mechanism between a bent position and a straight position
and an angle defined between the upper leg mechanism and
the lower leg mechanism in the straight position is greater
than the bent position. In some embodiments, a location of
the second end of the lower leg mechanism is based on a
location of the follower joint along a first direction within
the follower pathway. In some embodiments, an angle
defined between the upper leg mechanism and the lower leg
mechanism is based on a location of the follower joint along
a second direction within the follower pathway.

In some embodiments, the hip end of the upper leg
mechanism is fixed relative to the leg actuator mechanism.
In some embodiments, the follower pathway is an elliptical
pathway. In some embodiments, the follower pathway is a
non-elliptical pathway. In some embodiments, the leg actua-
tor mechanism also includes a driving mechanism config-
ured to move the follower joint along the follower pathway.
In some embodiments, the leg actuator mechanism also
includes a driving mechanism configured to rotate the fol-
lower pathway, along the follower joint.

In another example embodiment, a method of manufac-
turing a leg actuator mechanism is provided. The method
includes defining a follower pathway along a non-rotating
mounting configured to receive a follower joint that is driven
about the perimeter of the follower pathway. The method
includes providing an upper leg mechanism including a hip
end and a knee end. The method also includes providing a
lower leg mechanism including a first end and a second end.
The first end of the lower leg portion is operably coupled to
the knee end of the upper leg portion. The method further
includes defining a follower pathway within a mounting
configured to receive a follower joint. The method still
further includes attaching an upper follower connector at a
first upper follower end to the follower joint and to the upper
leg portion at a second upper follower end. The upper
follower connector is attached to the upper leg portion
between the hip end and the knee end. The method also
includes attaching a lower follower connector at a first lower
follower end to the follower joint and to the lower leg
portion at a second lower follower end. The lower follower
connector is attached to the lower leg portion between the
first end of the lower leg portion and the second end of the
lower leg portion. The mounting, the upper follower con-
nector, and the lower follower connector define a follower
mechanism and the follower mechanism is configured to
move at least one of the upper leg mechanism or the lower
leg mechanism when activated.

In another example embodiment, the previous method
may also used for manufacturing a leg actuator mechanism.
The method includes defining a follower pathway along a
rotating mounting configured to drive the follower joint
along the follower pathway. The method includes providing
an upper leg mechanism including a hip end and a knee end.
The method also includes providing a lower leg mechanism
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including a first end and a second end. The method includes
attaching an upper follower connector to the bottom end of
the follower joint connector and to the upper leg portion at
a second upper follower end. The upper follower connector
is attached to the upper leg portion between the hip end and
the knee end. The method also includes attaching a lower
follower connector to the bottom end of the follower joint
connector and to the lower leg portion at a second lower
follower end. The lower follower connector is attached to
the lower leg portion between the first end of the lower leg
portion and the second end of the lower leg portion. The
method also includes a follower joint connector that is
coupled at the bottom end to both the lower follower
connector, and the upper follower connector. The middle of
the follower joint connector consists of a slot that allows the
rotational motion of the mounting to oscillate the bottom end
of the follower joint connector. The bottom end of the
follower joint connector is also coupled the follower joint.
The method also includes the follower joint that remains
tangent to the follower pathway defined by the rotating
mounting. The rotating mounting, the upper follower con-
nector, the lower follower connector, and follower joint
connector define a follower mechanism and the follower
mechanism is configured to move at least one of the upper
leg mechanism or the lower leg mechanism when activated.

In some embodiments, the follower mechanism is con-
figured to move the upper leg mechanism and the lower leg
mechanism between a bent position and a straight position
and an angle defined between the upper leg mechanism and
the lower leg mechanism in the straight position is greater
than the bent position. In some embodiments, a location of
the second end of the lower leg mechanism is based on a
location of the follower joint along a first direction along the
follower pathway. In some embodiments, an angle defined
between the upper leg mechanism and the lower leg mecha-
nism is based on a location of the follower joint along a
second direction along the follower pathway.

In some embodiments, the method also includes affixing
the hip end of the upper leg mechanism relative to the leg
actuator mechanism. In some embodiments, the follower
pathway includes an elliptical pathway. In some embodi-
ments, the method also includes providing a driving mecha-
nism configured to move the follower joint along the fol-
lower pathway.

In still another example embodiment, a doll is provided
for dynamic movement. The doll includes a doll body
configured with at least one moveable leg. The doll also
includes a leg actuator as discussed herein. The doll further
includes a drive mechanism including a driving insert. The
rotational movement of the driving insert is transferred to
the at least one leg actuator mechanism via one or more
links.

In some embodiments, the driving insert is configured to
receive a driver insert, wherein the driver insert is configured
to activate the drive mechanism. In some embodiments, the
doll also includes one or more arm mechanisms operably
coupled with the drive mechanism configured to move based
on the rotational movement of the driving insert. In some
embodiments, the doll also includes a carrier mechanism
removably attached to the drive mechanism, where the
carrier mechanism is configured with the driver insert to
activate the drive mechanism via rotational movement. In
some embodiments, the carrier mechanism is attached to a
vehicle and the activation of the driver insert is based on
movement of the vehicle. In some embodiments, the driving
insert is internal of the doll body.
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The above summary is provided merely for purposes of
summarizing some example embodiments to provide a basic
understanding of some aspects of the invention. Accord-
ingly, it will be appreciated that the above-described
embodiments are merely examples and should not be con-
strued to narrow the scope or spirit of the invention in any
way. It will be appreciated that the scope of the invention
encompasses many potential embodiments in addition to
those here summarized, some of which will be further
described below.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described certain example embodiments of
the present disclosure in general terms, reference will here-
inafter be made to the accompanying drawings, which are
not necessarily drawn to scale, and wherein:

FIGS. 1A-1D illustrate a simplified leg actuator mecha-
nism travelling along a follower pathway in accordance with
example embodiments of the present disclosure;

FIGS. 1E-1H illustrate a simplified leg actuator mecha-
nism travelling along a follower pathway in accordance with
further example embodiments of the present disclosure;

FIGS. 2A-2B illustrate the components shown in FIGS.
1A-1H as an approximation of a human body in accordance
with example embodiments of the present disclosure;

FIGS. 3A-3B illustrate both a partially assembled (FIG.
3A) and an exploded-view (FIG. 3B) of a mounting assem-
bly configured to operation in accordance with an example
embodiment of the present disclosure;

FIGS. 4A-4D illustrate an example embodiment of the leg
actuator mechanism, such as either of the ones shown in
FIGS. 1A-1H, travelling along the follower pathway in
accordance with example embodiments of the present dis-
closure;

FIG. 5 illustrates the internal components of a leg actuator
mechanism in an instance the follower joint is in the first
position in accordance with example embodiments of the
present disclosure;

FIG. 6 illustrates the internal components of a leg actuator
mechanism in an instance the follower joint is in the second
position in accordance with example embodiments of the
present disclosure;

FIG. 7 illustrates the internal components of a leg actuator
mechanism in an instance the follower joint is in the third
position in accordance with example embodiments of the
present disclosure;

FIG. 8 illustrates the internal components of a leg actuator
mechanism in an instance the follower joint is in the fourth
position in accordance with example embodiments of the
present disclosure;

FIGS. 9A-9B illustrate a cut-away view of a doll with a
driving mechanism and a leg actuator mechanism in accor-
dance with an example embodiment of the present disclo-
sure;

FIGS. 10A-10B illustrate additional side, cut-away view
of a doll with a driving mechanism and a leg actuator
mechanism in accordance with an example embodiment of
the present disclosure;

FIGS. 11A-11C illustrate an example carrier mechanism
(FIGS. 11A-11B) for a doll and driver insert (FIG. 11C) for
attached the doll to the carrier mechanism in accordance
with an example embodiment of the present disclosure;

FIG. 12 illustrates the doll, the carrier mechanism, and an
exemplary vehicle detached from one another in accordance
with an example embodiment of the present disclosure; and
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FIG. 13 illustrates the doll, the carrier mechanism, and the
exemplary vehicle removably attached together in accor-
dance with an example embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

The present disclosure now will be described more fully
hereinafter with reference to the accompanying drawings in
which some but not all embodiments of the inventions are
shown. Indeed, these inventions may be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will satisfy applicable legal
requirements. Like numbers refer to like elements through-
out. As used herein, terms such as “front,” “rear,” “top,” etc.
are used for explanatory purposes in the examples provided
below to describe the relative position of certain components
or portions of components. Furthermore, as would be evi-
dent to one of ordinary skill in the art in light of the present
disclosure, the terms “substantially” and “approximately”
indicate that the referenced element or associated descrip-
tion is accurate to within applicable engineering tolerances.

The components illustrated in the figures represent com-
ponents that may or may not be present in various embodi-
ments of the invention described herein such that embodi-
ments may include fewer or more components than those
shown in the figures while not departing from the scope of
the invention. Some components may be omitted from one
or more figures or shown in dashed line for visibility of the
underlying components.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. As used herein, the singular forms
“a,” “an,” and “the” are intended to include the plural forms
as well as the singular forms, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of the stated features,
steps, operations, elements, and/or components, but do not
prelude the presence or addition of one or more other
features, steps, operations, elements, components, and/or
groups thereof.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one having ordinary skill in the art
to which this invention belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and the present disclosure and will not be interpreted in
an idealized or overly formal sense unless expressly so
denied herein.

The present disclosure is to be considered as an exem-
plification of the various inventions, and is not intended to
limit the disclosure to the specific embodiments illustrated
by the figures or description below.

Referring now to FIGS. 1A-1D, a simplified version of
the leg actuator mechanism is provided in accordance with
an example embodiment of the present disclosure. As
shown, various embodiments of the leg actuator mechanism
include an upper leg mechanism 1, a lower leg mechanism
5, a mounting 2, an upper follower connector 3, and a lower
follower connector 4.
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In various embodiments, the mounting 2 defines a fol-
lower pathway configured to receive a follower joint C1. As
shown, the upper follower connector 3 and the lower fol-
lower connector 4 are operably coupled at the follower joint
C1. For example, the first upper follower end of the upper
follower connector 3 may be operably coupled to the first
lower follower end of the lower follower connector 4 at the
follower joint C1. In various embodiments, the upper fol-
lower connector 3 may be affixed to the upper leg mecha-
nism 1 at the second upper follower end (e.g., the end at joint
B1) between the hip end (e.g., the end at hip joint A) of the
upper leg mechanism 1 and the knee end (e.g., the end at
lower knee joint B2) of the upper leg mechanism 1. In
various embodiments, the lower follower connector 4 may
be affixed to the lower leg mechanism 5 between the first end
(e.g., lower knee joint B2) and the second end (e.g., heel
joint D) of the lower leg mechanism 5 at the second lower
follower end (e.g., the end at joint C2). In some embodi-
ments, the upper leg mechanism 1 and the lower leg mecha-
nism 5 may be operably coupled at the lower knee joint B2.

In various embodiments, as the follower joint C1 travels
around the follower pathway 2, the upper follower connector
3 and the lower follower connector 4 move and in accor-
dance with these movements, the upper leg mechanism 1
and the lower leg mechanism 5 also move between varying
degrees of bent and straightened positions about the lower
knee joint B2.

Referring now to FIG. 1A, the leg actuator mechanism is
in a first position, such that the follower joint C1 is posi-
tioned at the bottom of the follower pathway 2. In such an
embodiment, in an instance the follower joint C1 is posi-
tioned at the bottom of the follower pathway, the angle
defined between the upper leg mechanism and the lower leg
mechanism may be greater than 90 degrees. In some
embodiments, the angle defined between the upper leg
mechanism and the lower leg mechanism may be greater
than 120. In some embodiments, the angle defined between
the upper leg mechanism and the lower leg mechanism may
be greater than 150. In some embodiments, the angle defined
between the upper leg mechanism and the lower leg mecha-
nism may be slightly less than 180 degrees (e.g., between
150 degrees and 180 degrees).

In some embodiments, the angle defined between the
angel defined between the upper leg mechanism 1 and the
lower mechanism 5 may be approximately the same as the
angle defined between the upper leg mechanism 1 and the
upper follower connector 3 (e.g., the angle defined between
Joint A, Joint B1, and Joint C1). Additionally, in some
embodiments, the angle defined between the upper leg
mechanism 1 and the upper follower connector 3 (e.g., the
angle defined between Joint A, Joint B1, and Joint C1) may
be approximately the same as the angle defined between the
lower follower connector 4 and the lower leg mechanism
(e.g., the angle defined between Joint C1, Joint C2, and Joint
D).

Referring now to FIG. 1B, the leg actuator mechanism
moves into a second position as the follower joint C1 travels
clockwise along the follower pathway 2. As the leg actuator
mechanism moves from the first position to the second
position, the angle defined between the upper leg mecha-
nism and the lower leg mechanism may reduce only slightly
(e.g., less than 30 degrees). In some embodiments, the
combination of the upper leg mechanism 1 and the lower leg
mechanism 5 may be rotated about hip joint A (e.g., hip joint
A may be stationary).

Referring now to FIG. 1C, the leg actuator mechanism
moves into a third position as the follower joint C1 continues
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to move along the follower pathway 2 (e.g., in the third
position, the follower joint C1 may be positioned directly
above the follower joint position when in the first position,
shown in FIG. 1A). As the follower joint C1 moves from the
second position (FIG. 1B) to the third position (FIG. 1C), the
lower follower connector 4 moves the lower leg mechanism
5 such that the angle defined between the upper leg mecha-
nism 1 and the lower leg mechanism 5 may be reduced from
the angle defined in the first position and/or the second
position. For example, the angle defined between the upper
leg mechanism and the lower leg mechanism may less than
120 degrees. In some embodiments, the angle defined
between the upper leg mechanism and the lower leg mecha-
nism may be less than 90 degrees. In some embodiments, the
angle defined between the upper leg mechanism and the
lower leg mechanism may be less than 60 degrees.

Referring now to FIG. 1D, the leg actuator mechanism
moves into a fourth position as the follower joint C1
continues to move along the follower pathway 2. In various
embodiments, as the follower joint C1 travels along the
follower pathway 2, the angle defined between the upper leg
mechanism and the lower leg mechanism may increase from
the third position. In some embodiments, the angle defined
between the upper leg mechanism and the lower leg mecha-
nism at the fourth position and the second position may be
the same (e.g., with the heel joint D rotating around hip joint
A). In various embodiments, as the follower joint C1 is
driven around the follower pathway 2 (e.g., such as dis-
cussed below), the leg actuator mechanism may rotate
through each position shown in FIGS. 1A-1D (see also
FIGS. 1E-1H as a further example).

In various embodiments, the follower pathway may define
an elliptical pathway. In some embodiments, the placement
of the heel joint D may be based on the position of the
follower joint C1 along a first direction (e.g., along a
horizontal direction along the x-axis shown in FIG. 1A) in
the follower pathway 2. In various embodiments, the angle
defined between the upper leg mechanism 1 and the lower
leg mechanism 5 may be based on the position of the
follower joint C1 along a second direction (e.g., along a
vertical direction along the y-axis shown in FIG. 1A) within
the follower pathway 2. In various embodiments, the first
direction and the second direction may be approximately 90
degrees apart from another (e.g., the first direction and the
second direction may form approximately a right angle).
While the first direction and second direction discussed in
reference to FIG. 1A are approximately horizontal and
vertical respectively, the axes may be rotated, such that the
first direction is not along the horizontal axis and/or the
second direction is not along the vertical axis. In various
embodiments, the first direction and the second direction
may be defined based on the position of A relative to the
follower pathway. For example, Joint A may be in the first
direction relative to the follower pathway (e.g., Joint A may
be a fixed pivot point for the leg actuator mechanism).

In further exemplary embodiments, the follower pathway
may be defined by a rotating mounting. Referring now to
FIGS. 1E to 1H, a simplified version of the leg actuator
mechanism with a rotating mounting is provided in accor-
dance with an example embodiment of the present disclo-
sure. As shown, in FIGS. 1E-1H, various embodiments of
the illustrated example leg actuator mechanism include an
upper leg mechanism 1, a lower leg mechanism 5, an upper
follower connector 3, a lower follower connector 4, a
follower joint C1, a follower joint connector Z3, and a
rotating mounting 12.
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In various embodiments, the rotating mounting 12 defines
a rotating follower pathway configured to drive the follower
joint C1 to travel in accordance with the follower pathway
defined by the rotating mounting 12 (e.g., along the follower
pathway). In various embodiments, the pathway is defined
along the circumference of the rotating mounting 12. For
example, the rotating mounting 12 may comprise a disc,
where the pathway is defined along the circumference of the
disc. As shown, a first end of the follower joint connector 73
may be operably coupled to the both the upper follower
connector 3 and the lower follower connector 4 at the
follower joint C1. In various embodiments, the follower
joint C1 may comprise an attachment member (e.g., a pin,
and/or the like) configured for coupling the follower joint
connector Z3 and the upper follower connector Z3 at the
follower joint C1.

A projecting member 74 (e.g., pin, rod, and/or the like)
coupled to the rotating mounting 12 may extend through at
least a portion of an opening defined by the follower joint
connector Z3 and may be configured to drive the follower
joint connector 73 in an oscillatory manner as the mounting
12 rotates. For example, the opening defined by the follower
joint connector Z3 may allow the rotational motion of the
mounting 12 to oscillate the bottom end of the follower joint
connector Z3. The rotating mounting 12 may be configured
to rotate about the axis of a rotating mounting member 72.
The rotating mounting member 72 may comprise an axle, a
shaft, or the like. In various embodiments, the follower joint
connector Z3 may comprise and/or otherwise describe a
horizontal swing clockwise and/or counter-clockwise actua-
tor.

As further shown, a second end of the follower joint
connector Z3 may be operably coupled to a vertical-moving
member Z1. The follower joint connector Z3 may be oper-
ably coupled to a mounting disc assembly 6 configured as a
part of the leg actuator mechanism. The vertical member 73
may be operably coupled to the mounting disc assembly 6
via an attachment mechanism 75 (e.g., pin, and/or the like)
The vertical-moving member Z1 may comprise or otherwise
describe a vertical up and down actuator. In various embodi-
ments, the vertical-moving member Z1 may be configured to
move upwardly and downwardly as the mounting 12 rotates.
As shown, in some embodiments, the vertical moving mem-
ber 71 may have a defined range of motion (e.g., Z1 min to
71 max). The position of the vertical moving member 71
within the defined range of motion may depend on the
position of the rotating mounting 12. As described above,
the upper follower connector 3 may be coupled to the
follower joint connector Z3 at the follower joint C1, and
follower joint Z3 may be coupled to the vertical-moving
member Z1. In various embodiments, as the mounting 12
rotates, causing the follower joint connector Z3 and the
vertical-moving member Z1 to travel in accordance with
their respective motion, the follower joint connector Z3 and
the vertical-moving member Z1, in turn, drive or otherwise
cause the follower joint C1 (thus, the upper follower con-
nector 3) to travel in accordance with the follower pathway
defined by the rotating mounting 12.

As noted above, the rotating mounting 12 may be con-
figured to drive the follower joint C1 to travel in accordance
with the follower pathway defined by the mounting 12. For
example, the follower joint C1 may remain tangent to the
follower pathway defined by the rotating mounting 12 as the
mounting 12 rotates. As described above, the upper follower
connector 3 and the lower follower connector 4 may be
operably coupled at the follower joint C1. For example, the
first upper follower end of the upper follower connector 3
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may be operably coupled to the first lower follower end of
the lower follower connector 4 at the follower joint C1. In
various embodiments, the upper follower connector 3 may
be affixed to the upper leg mechanism 1 at the second upper
follower end (e.g., the end at joint B1) between the hip end
(e.g., the end at hip joint A) of the upper leg mechanism 1
and the knee end (e.g., the end at lower knee joint B2) of the
upper leg mechanism 1. In various embodiments, the lower
follower connector 4 may be affixed to the lower leg
mechanism 5 between the first end (e.g., lower knee joint
B2) and the second end (e.g., heel joint D) of the lower leg
mechanism 5 at the second lower follower end (e.g., the end
at joint C2). In some embodiments, the upper leg mechanism
1 and the lower leg mechanism 5 may be operably coupled
at the lower knee joint B2.

In various embodiments, as the follow joint C1 travels in
accordance with the follower pathway defined by the rotat-
ing mounting 12, the upper leg mechanism 1 and the lower
leg mechanism 5 also move between varying degrees of bent
and straightened positions about the lower knee joint B2.

Referring now to FIG. 1E, the leg actuator mechanism is
in a first position, such that the follower joint C1 is posi-
tioned at the bottom of the follower pathway defined by the
rotating mounting 12. In such an embodiment, in an instance
the follower joint C1 is positioned below the follower
pathway defined by the rotating mounting 12, the angle
defined between the upper leg mechanism and the lower leg
mechanism may be greater than 90 degrees. In some
embodiments, the angle defined between the upper leg
mechanism 1 and the lower leg mechanism 5 may be greater
than 120 degrees. In some embodiments, the angle defined
between the upper leg mechanism 1 and the lower leg
mechanism 5 may be greater than 150 degrees. In some
embodiments, the angle defined between the upper leg
mechanism 1 and the lower leg mechanism 5 may be slightly
less than 180 degrees (e.g., between 150 degrees and 180
degrees).

In some embodiments, the angle defined between the
upper leg mechanism 1 and the lower mechanism 5 may be
approximately the same as the angle defined between the
upper leg mechanism 1 and the upper follower connector 3
(e.g., the angle defined between Joint A, Joint B1, and Joint
C1). Additionally, in some embodiments, the angle defined
between the upper leg mechanism 1 and the upper follower
connector 3 (e.g., the angle defined between Joint A, Joint
B1, and Joint C1) may be approximately the same as the
angle defined between the lower follower connector 4 and
the lower leg mechanism (e.g., the angle defined between
Joint C1, Joint C2, and Joint D).

Referring now to FIG. 1F, the leg actuator mechanism
moves into a second position as the mounting 12 rotates
clockwise causing the follower joint C1 to travel clockwise
in accordance with the follower pathway defined by the
mounting 12. As the leg actuator mechanism moves from the
first position to the second position, the angle defined
between the upper leg mechanism and the lower leg mecha-
nism may reduce only slightly (e.g., less than 30 degrees). In
some embodiments, the combination of the upper leg
mechanism 1 and the lower leg mechanism 5 may be rotated
about hip joint A (e.g., hip joint A may be stationary).

Referring now to FIG. 1G, the leg actuator mechanism
moves into a third position as the mounting 12 continues to
rotate causing the follower joint C1 to continue to travel in
accordance with the follower pathway defined by the mount-
ing 12. (e.g., in the third position, the follower joint C1 may
be positioned directly above the follower joint position when
in the first position, shown in FIG. 1E). As the follower joint
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C1 moves from the second position (FIG. 1F) to the third
position (FIG. 1G), the lower follower connector 4 moves
the lower leg mechanism 5 such that the angle defined
between the upper leg mechanism 1 and the lower leg
mechanism 5 may be reduced from the angle defined in the
first position and/or the second position. For example, the
angle defined between the upper leg mechanism 1 and the
lower leg mechanism 5 may be less than 120 degrees. In
some embodiments, the angle defined between the upper leg
mechanism 1 and the lower leg mechanism 5 may be less
than 90 degrees. In some embodiments, the angle defined
between the upper leg mechanism 1 and the lower leg
mechanism 5 may be less than 60 degrees.

Referring now to FIG. 1H, the leg actuator mechanism
moves into a fourth position as the mounting 12 continues to
rotate causing the follower joint C1 to continue to travel in
accordance with the follower pathway defined by the mount-
ing 12. In various embodiments, as the follower joint travels
in accordance with the follower pathway defined by the
mounting 12, the angle defined between the upper leg
mechanism and the lower leg mechanism may increase from
the third position. In some embodiments, the angle defined
between the upper leg mechanism and the lower leg mecha-
nism at the fourth position and the second position may be
the same (e.g., with the heel joint D rotating around hip joint
A). In various embodiments, as the follower joint is driven
to travel in accordance with follower pathway defined by the
mounting 12 (e.g., such as discussed below), the leg actuator
mechanism may rotate through each position shown in
FIGS. 1E-1H.

In various embodiments, the follower pathway may define
an elliptical pathway. In various embodiments, the follower
pathway may define a non-elliptical pathway. In some
embodiments, the placement of the heel joint D may be
based on the position of the follower joint C1 along a first
direction (e.g., along a horizontal direction along the x-axis
shown in FIG. 1E) in the follower pathway 2. In various
embodiments, the angle defined between the upper leg
mechanism 1 and the lower leg mechanism 5 may be based
on the position of the follower joint C1 along a second
direction (e.g., along a vertical direction along the y-axis
shown in FIG. 1E) within the follower pathway 2. In various
embodiments, the first direction and the second direction
may be approximately 90 degrees apart from another (e.g.,
the first direction and the second direction may form
approximately a right angle). While the first direction and
second direction discussed in reference to FIG. 1E are
approximately horizontal and vertical respectively, the axes
may be rotated, such that the first direction is not along the
horizontal axis and/or the second direction is not along the
vertical axis. In various embodiments, the first direction and
the second direction may be defined based on the position of
A relative to the follower pathway. For example, Joint A may
be in the first direction relative to the follower pathway (e.g.,
Joint A may be a fixed pivot point for the leg actuator
mechanism).

Referring now to FIG. 2A-2B, the components shown in
the leg actuator mechanism are approximated to the human
body in accordance with an example embodiment of the
present disclosure. As shown, the hip joint A corresponds to
the pelvis and/or hip region of a human body. In various
embodiments, the hip joint A may be fixed during move-
ment. In some embodiments, the upper leg mechanism 1
may approximate the femur bone of a leg. Additionally, the
lower knee joint B2 may approximate the knee of a leg. In
some embodiments, the lower leg mechanism 5 may be
approximated as a shin bone and the heel or ankle of a
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human may approximated as the heel joint D. In various
embodiments, the angle defined between the upper leg
mechanism 1 and the lower leg mechanism 5 may be the
same as the angle defined between the femur and the shin.

Referring now to FIGS. 3A-3B, a portion of a leg actuator
mechanism is provided in accordance with an example
embodiment of the present disclosure. In some embodi-
ments, a leg actuator mechanism may include a mounting
disc assembly 6 configured as a part of the leg actuator
mechanism. In various embodiments, the femur mounting
connector 6 connects the femur 7a (shown in FIGS. 4A-8)
to the mounting disk 65. In some embodiments, the mount-
ing disc 65 may define the follower pathway 2 configured to
receive the follower joint C1 (as shown in FIG. 3B, the bolt
6¢). In various embodiments, the angle defined between the
femur 7a and the shin 7¢ (shown in FIGS. 4A-8) may be
based on the position of the follower joint C1 along the
second direction within the follower pathway and the posi-
tion of the foot of the leg actuator mechanism may be based
on the position of the follower joint C1 along the first
direction within the follower pathway. In some embodi-
ments, the upper follower connector 3 shown in FIGS.
1A-1D may correspond to link 6d. In various embodiments,
the driving disc 6¢ may be configured to drive the follower
joint C1 (as shown in FIG. 3B, the bolt 6¢) about the
follower pathway. In various embodiments, the driving disc
6c may be activated by a driving mechanism (e.g., as
discussed below in reference to FIGS. 9-10).

Referring now to FIGS. 4A-4D, four different leg posi-
tions are shown in accordance with an example embodiment
of the present disclosure. In various embodiments, the four
positions of the leg actuator mechanism shown in FIGS.
4A-4D correspond to the four positions discussed in refer-
ence to FIGS. 1A-1D and FIGS. 1E-1H. As shown in FIGS.
4A-4D, the positions of the leg actuator mechanism simulate
the movement of a leg during movement (e.g., walking or
running).

As shown, the movement between the first position
through the fourth position simulates the movement of a leg.
Referring now to FIG. 5, a cut-away view of the leg actuator
mechanism is shown in accordance with the first position
shown in FIG. 4A. In various embodiments, the femur 7a
may correspond to the upper leg mechanism 1 shown in
FIGS. 1A-1D and FIGS. 1E-1H. In some embodiments, the
internal femur link 76 may correspond to the lower follower
connector 4 shown in FIGS. 1A-1D and FIGS. 1E-1H. In
some embodiments, the shin 7¢ may correspond to the lower
leg mechanism 5 shown in FIGS. 1A-1D and FIGS. 1E-1H.
In various embodiments, the angle defined between the
femur 7a and the shin 7¢ may be slightly less than 180
degrees.

Referring now to FIG. 6, a cut-away view of the leg
actuator mechanism is shown in accordance with the second
position shown in FIG. 4B. As discussed in reference to FI1G.
1B above, as the follower joint C1 travels along the follower
pathway, the upper leg mechanism (e.g., the femur 7a) and
the lower leg mechanism (e.g., the shin 7c¢) rotate about the
hip joint A (shown in FIG. 3). Similarly, as discussed in
reference to FIG. 1F above, as the follower joint C1 travels
in accordance with the defined follow pathway, the upper leg
mechanism (e.g., the femur 7a) and the lower leg mecha-
nism (e.g., the shin 7¢) rotate about the hip joint A (shown
in FIG. 3). Additionally, as the leg moves from the first
position to the second position, the angle defined between
the femur 7a and the shin 7¢ may begin to decrease. In
various embodiments, the angle between the femur 7a and
the shin 7¢ may have a predetermined range of motion. For
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example, in some embodiments, the range of motion may be
from approximately 45 degrees to 180 degrees. In various
embodiments, the range of motion may be based on the use
case (e.g., the range of motion of the angle defined between
the femur 74 and the shin 7¢ may be similar to the range of
motion of a human femur and shin). In some embodiments,
the angle between the femur 74 and the shin 7¢ may exceed
180 degrees (e.g., to simulate a wider range of motion). In
such an embodiment, the Joint A may remain stationary,
while other components may operate in a mirrored position.

Referring now to FIG. 7, a cut-away view of the leg
actuator mechanism is shown in accordance with the third
position shown in FIG. 4C. As discussed in reference to FI1G.
1C above, as the follower joint C1 travels along the follower
pathway from the second position to the third position, the
angle defined between the upper leg mechanism (e.g., femur
7a) and the lower leg mechanism (e.g., shin 7¢) may
continue to decrease. Similarly, as discussed in reference to
FIG. 1G above, as the follower joint C1 travels in accor-
dance with the defined follower pathway from the second
position to the third position, the angle defined between the
upper leg mechanism (e.g., femur 7a) and the lower leg
mechanism (e.g., shin 7¢) may continue to decrease. Addi-
tionally, the shin 7¢ (and subsequently the foot of the leg)
may begin to move forward based on the movement along
the follower joint C1.

Referring now to FIG. 8, a cut-away view of the leg
actuator mechanism is shown in accordance with the fourth
position shown in FIG. 4D. As discussed in reference to FI1G.
1D above, as the follower joint C1 continues to travel along
the follower pathway from the third position to the fourth,
the angle defined between the upper leg mechanism (e.g.,
femur 7a) and the lower leg mechanism (e.g., shin 7¢)
begins to increase. Similarly, as discussed in reference to
FIG. 1H above, as the follower joint C1 continues to travel
in accordance with the defined follower pathway from the
third position to the fourth, the angle defined between the
upper leg mechanism (e.g., femur 7a) and the lower leg
mechanism (e.g., shin 7¢) begins to increase. In various
embodiments, the angle defined between the upper leg
mechanism (e.g., femur 7a) and the lower leg mechanism
(e.g., shin 7¢) may be the same as the angle in the second
position. In various embodiments, in an instance the fol-
lower joint C1 continues to travel along the follower path-
way in the clock-wise direction, the leg actuator mechanism
would move from the fourth position back to the first
position. In an instance the follower joint C1 moves clock-
wise around the follower pathway, then the leg actuator may
simulate forward motion (e.g., forward walking or running).
In an instance the follower joint C1 moves counter-clock-
wise around the follower pathway, then the leg actuator may
simulate backward motion (e.g., backward walking or run-
ning).

Referring now to FIGS. 9A-10B, a doll is provided in
accordance with an example embodiment of the present
embodiment. As shown, the doll includes a driving mecha-
nism 12 configured to activate the movement of the driving
disc 6¢ shown in FIG. 3B. In various embodiments, the
driving mechanism 12 may be partially or completely inter-
nal and/or external.

In an example embodiment, shown in FIG. 9B, the driving
mechanism 12 may have a mounting bracket 12a. In some
embodiments, the mounting bracket 12a may be part of the
internal and/or external structure of a doll. In some embodi-
ments, the driving mechanism 12 may have one or more
driving inserts (e.g., internal driving insert 12a and/or exter-
nal driving insert 124) configured to receive a driver insert
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(discussed in reference to FIG. 11 below). In various
embodiments, as shown in FIG. 9B, the driving inserts may
be configured to rotate such that the rotational motion from
the driver insert may be transferred to the driving mecha-
nism 12 and subsequently to the driving disc 6¢. In various
embodiments, the driving mechanism 12 may include one or
more links configured to translate the rotational motion
between different items (e.g., 12 j).

By way of example, a driver insert (not shown) may be
attached to the driving insert 124 and transfer rotational
motion into the driving mechanism 12. In such an example,
the rotational motion may be translated between the driving
insert 124 and the disc 12¢ (e.g., via operably coupling). The
disc 12¢ may then be coupled to the arm mechanism 124
(e.g., to move the arms during motion). Additionally, the
rotational motion of the driving insert 124 may be trans-
ferred to disc 12f. In such a case, the disc 12/ may be coupled
to the link 12/ such that the rotational motion is translated
to the disc 124, which is operably coupled with the driving
disc 6¢ (shown in FIG. 3). Various embodiments would be
evident to one of ordinary skill in the art based on the
disclosure provided herein. FIGS. 10A and 10B also show
additional angles of the driving mechanism 12 interaction
with the mounting assembly 6 discussed herein.

In various embodiments, as shown in FIGS. 9A-10B, the
doll 8 may be configured with a plurality of leg actuator
mechanisms (e.g., one for each leg). In some embodiments,
the driving mechanism 12 may be configured to activate a
plurality of leg actuator mechanisms simultaneously (e.g.,
two legs may be offset to allow for accurate running simu-
lation for two legs). Additionally, the driving mechanism 12
may be used to rotate one or more arm mechanisms as
discussed herein. In some embodiments, the rotational
movement of a driving insert (e.g., 12¢ and/or 124 may
result in a plurality of leg actuator mechanisms and arm
mechanisms to be moved. For example, the one driving
insert may provide rotational movement for two legs and
two arms (e.g. for a humanoid doll). Various other animals
(e.g., legged animals) may also be simulated using various
embodiments discussed herein. In some embodiments, dif-
ferent character (e.g., humanoid doll or animal) may have a
follower pathway defined specifically based on that charac-
ter. For example, the length of the follower pathway may be
longer to simulate a larger leg motion. In some embodi-
ments, multiple follower pathways and/or follower mecha-
nisms may be used to simulate more complex motions (e.g.,
to simulate animals with multi jointed legs).

Referring now to FIGS. 11A-11B, multiple views of a
carrier mechanism 10 are provided in accordance with an
example embodiment of the present disclosure. In various
embodiments, the carrier mechanism 10 may include a
driving control means (e.g., a steering wheel and/or handle
bars 10a). In some embodiments, the carrier mechanism 10
may optionally have an impact barrier 105 to protect the doll
during operation. In some embodiments, the existence of the
impact barrier 105 may be based on the material of the doll
(e.g., a doll made out of a cushioning material, such as
polyurethane foam, may not need to be as protected). In
various embodiments, the carrier mechanism 10 may
include a doll latch 10c¢ configured to removably attach the
doll to the carrier mechanism. Additionally, as discussed in
reference to FIGS. 12-13, the carrier mechanism may
include a vehicle latch 104 configured to removably attach
the doll to the carrier mechanism 10. In some embodiments,
the carrier mechanism may be unitary with the vehicle.
Various carrier mechanisms 10 may be used in order to

10

15

20

25

30

35

40

45

55

60

65

14

transfer rotational motion to the driving mechanism 12
discussed above and FIGS. 11A-13 are merely illustrative of
an example embodiment.

As show in FIG. 11C, the driver insert 10e may be
configured to mate with a driving insert (e.g., driving insert
12¢) such that the rotation of the driver insert 10e may be
transferred to the driving mechanism 12. In various embodi-
ments, the driver insert 10e may be in communication with
one or more wheels of the carrier mechanism 10 (e.g., the
rotational movement of the wheels may be transferred to the
driver insert 10e via a pulley or link).

Referring now to FIGS. 12 and 13, a movement doll
system is provided in accordance with an example embodi-
ment. Referring now to FIG. 12, the doll 8, the carrier
mechanism 10, and the vehicle 11 are provided detached
from one another. Referring now to FIG. 13, the doll 8 may
be attached to the carrier mechanism 10 as discussed above
(e.g., operably coupling of the driving insert and the driver
insert). Additionally, the vehicle 11 may be attached to
carrier mechanism 10 via the vehicle latch 104 discussed
above. In some embodiments, the vehicle 11 and the carrier
mechanism 10 may be unitary (e.g., a specially designed
vehicle with the carrier mechanism included). In various
embodiments, other types of vehicles 11 may be used. For
example, the vehicle may be a recreational vehicle, such as
a bicycles, scooters, miniature cars, radio-controlled cars,
and skateboards, or the like. In various embodiments, the
vehicle may be specially designed for a given doll (e.g., to
be used as a set). Additionally or alternatively, the carrier
mechanism 10 may be an attachment to an existing vehicle
(e.g., a carrier mechanism may be attached to a bicycle).

Various embodiments discussed herein allow for dolls to
simulate motion (e.g., running and/or walking) in a more
realistic fashion that allows for a more immersive user
experience. For example, embodiments discussed herein
allow for a doll to “run” along with a child when riding a
vehicle, such as a bicycle or scooter or the like.

Although the present invention has been illustrated and
described herein with reference to preferred embodiments
and specific examples thereof, it will be clear to those of
ordinary skill in the art that other embodiments and
examples may perform similar functions and/or achieve like
results. All such equivalent embodiments and examples are
within the spirit and scope of the present invention, are
contemplated thereby, and are intended to be covered by the
following claims.

Many modifications and other embodiments of the inven-
tions set forth herein will come to mind to one skilled in the
art to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that
the inventions are not to be limited to the specific embodi-
ments disclosed and that modifications and other embodi-
ments are intended to be included within the scope of the
appended claims. Moreover, although the foregoing descrip-
tions and the associated drawings describe example embodi-
ments in the context of certain example combinations of
elements and/or functions, it should be appreciated that
different combinations of elements and/or functions may be
provided by further embodiments without departing from
the scope of the appended claims. In this regard, for
example, different combinations of elements and/or func-
tions than those explicitly described above are also contem-
plated as may be set forth in some of the appended claims.
Although specific terms are employed herein, they are used
in a generic and descriptive sense only and not for purposes
of limitation.
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That which is claimed:

1. A leg actuator mechanism comprising:

an upper leg mechanism comprising a hip end and an
opposing knee end;

a lower leg mechanism comprising a first end, the first end
of the lower leg mechanism being operably coupled to
the opposing knee end of the upper leg mechanism; and

a follower mechanism comprising:

a rotating mounting defining a follower pathway;

a follower joint connector operably coupled to the
rotating mounting and a follower joint;

an upper follower connector; and

a lower follower connector, wherein the upper follower
connector and the lower follower connector are
operably coupled to the follower joint,

wherein the follower mechanism is configured to move at
least one of the upper leg mechanism or the lower leg
mechanism when activated.

2. The leg actuator mechanism of claim 1, wherein the leg
actuator mechanism is configured to rotate through a plu-
rality of positions as the follower joint moves along the
follower pathway.

3. The leg actuator mechanism of claim 1, wherein an
angle defined between the upper leg mechanism and the
lower leg mechanism is based on a location of the follower
joint along the follower pathway.

4. The leg actuator mechanism of claim 1, wherein a
combination of the upper leg mechanism and the lower leg
mechanism may be rotated about the hip end of the upper leg
mechanism.

5. The leg actuator mechanism of claim 1, further com-
prising a driving mechanism configured to move the fol-
lower joint along the follower pathway.

6. The leg actuator mechanism of claim 1, wherein the leg
actuator mechanism is configured to simulate at least one of
forward motion or backward motion.

7. The leg actuator mechanism of claim 1, wherein the leg
actuator mechanism comprises at least two follower mecha-
nisms and at least two follower pathways.

8. A method of manufacturing a leg actuator mechanism,
the method comprising:

providing an upper leg mechanism comprising a hip end
and an opposing knee end;

providing a lower leg mechanism comprising a first end,
wherein the first end of the lower leg mechanism is
operably coupled to the knee end of an upper leg
portion;

defining a follower pathway along a rotating mounting,
the follower pathway being configured to drive a fol-
lower joint along the follower pathway;

operably coupling a follower joint connector to the rotat-
ing mounting and the follower joint;

operably coupling an upper follower connector to the
follower joint; and

operably coupling a lower follower connector to the
follower joint,

wherein the rotating mounting, the follower joint connec-
tor, the upper follower connector, and the lower fol-
lower connector define a follower mechanism, and the
follower mechanism is configured to move at least one
of the upper leg mechanism or the lower leg mecha-
nism when activated.
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9. The method of claim 8, wherein the leg actuator
mechanism is configured to rotate through a plurality of
positions as the follower joint moves along the follower
pathway.
10. The method of claim 8, wherein an angle defined
between the upper leg mechanism and the lower leg mecha-
nism is based on a location of the follower joint along the
follower pathway.
11. The method of claim 8, wherein a combination of the
upper leg mechanism and the lower leg mechanism may be
rotated about the hip end of the upper leg mechanism.
12. The method of claim 8, further comprising providing
a driving mechanism configured to move the follower joint
along the follower pathway.
13. A doll for dynamic movement, the doll comprising:
a doll body configured with a plurality of moveable legs;
a plurality of leg actuator mechanisms configured to move
the plurality of moveable legs, each leg actuator mecha-
nism comprising:
an upper leg mechanism and a lower leg mechanism
being operably coupled to the upper leg mechanism;

a follower mechanism comprising a rotating mounting
defining a follower pathway, wherein the follower
mechanism is configured to move at least one of the
upper leg mechanism or the lower leg mechanism via
the rotating mounting when activated; and

a drive mechanism comprising a driving insert configured
to receive a driver insert, wherein the driver insert is
configured to activate the drive mechanism and a
rotational movement of the driving insert is transferred
to the plurality of leg actuator mechanisms via one or
more links.

14. The doll of claim 13, further comprising a carrier
mechanism removably attached to the drive mechanism,
wherein the carrier mechanism is configured with the driver
insert to activate the drive mechanism via the rotational
movement.

15. The doll of claim 14, wherein the driver insert is
internal of the doll body.

16. The doll of claim 14, wherein the carrier mechanism
includes a driving control means.

17. A movement doll system comprising:

a doll for dynamic movement, the doll comprising a doll

body configured with at least one moveable leg;
a leg actuator mechanism comprising:
an upper leg mechanism and a lower leg mechanism
being operably coupled to the upper leg mechanism;

a follower mechanism comprising a rotating mounting
defining a follower pathway, wherein the follower
mechanism is configured to move at least one of the
upper leg mechanism or the lower leg mechanism via
the rotating mounting;

a drive mechanism comprising a driving insert, wherein a
rotational movement of the driving insert is transferred
to the leg actuator mechanism via one or more links;
and

a carrier mechanism configured to engage with the driving
insert.

18. The movement doll system of claim 17, further
comprising a vehicle coupled to the carrier mechanism,
wherein the movement of the vehicle is configured to be
transferred to the at least one moveable leg of the doll.

19. The movement doll system of claim 18, wherein the
carrier mechanism and the vehicle are unitary.
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